The Engel's approach is widely used to estimate equivalence scales. In this paper, we start by recalling the theoretical framework of this approach as well as the econometric methods, which are usually adopted to estimate the Engel's scales. We point out the different elements that may largely influence the estimated equivalence scales. Also, we discuss some possible pitfalls and how certain country contexts can lead to equivalence scale estimations, which violate Engel's laws. For instance, this can be the case where extreme poverty is widespread. We show how the choice of the minimum expenditure threshold, the model's specification, the demographic characteristics of the reference household and the reference age group can all substantially modify estimates of equivalence scales. The issues are illustrated using household data from Burundi and Mali.
Model's specification 3.3.
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I. Introduction
As is well known, in standard household living surveys, data on expenditures are collected at the household level. However, one can argue that the main unit of the distributive analysis should be the individual. The most commonly followed procedure in the empirical applications to convert the household expenditure in individual terms is to simply divide the total household expenditure by the number of household members (i.e. per capita household expenditure). Thus, this standard procedure does not consider any differences across households which exist due to differences in the demographic composition and assumes no economies of scale. The well-being of households reporting equal aggregate income or expenditure but with different composition or needs is not the same, with one household being poorer relative to the other. For a given level of prices, the adoption of equivalence scales, which express household members' needs in terms of some reference adult, makes it possible to make households comparable, despite their differences in socio-demographic composition. In such a case, the individual household expenditure is obtained by dividing the aggregate household expenditure by the household equivalent size (which is given by the sum of each member's per adult equivalent scale). The per capita normalization of household expenditure represents a special case of equivalence scales where similar needs across household members is assumed in which case only the household size is taken into account.
The equivalence scales are aimed at capturing both the socio-demographic differences across households and the extent to which some expenses are shared among members (the latter case is also known as economies of scale to consumption). Although most researchers doing welfare analysis usually borrow some equivalence scales which are common to different contexts (e.g. based on nutritional needs, OECD equivalence scale), others estimate equivalence scales which are specific to a given context. The Engel's approach is still one of the most used methods to empirically estimate equivalence scales. According to Deaton (1997) , this method is "unsound and should not be used" (p. 255). With regard to this methodology, Deaton criticises the identification of welfare differences across households with different demographic composition with the budget share on food, which leads to an overestimate of the cost of children. In this study, in addition to supporting Deaton's critics, we show how Engel's equivalence scales may be sensitive to some other usual assumptions. In this study we discuss how the choice about the minimum expenditure threshold satisfying the Engel laws and identifying the subsamples used for the estimations, the model's specification, the demographic characteristics of the reference household, and the age group used as reference group can each affect the equivalence scales. The implications of such hypotheses are tested on data from Burundi and Mali and are found to be country-specific. Different values of equivalence scales can have important policy implications as poverty and inequality rates can radically change as well (see, for example, Batana et al., 2013) .
The rest of the paper is organised as follow: in section two, we briefly review the literature on the estimation of the equivalence scales, by focusing on the theoretical framework behind the Engel's approach. In addition, we present the main components entering in the computation of the equivalence scales and we discuss how the parameters of the food share model can affect the equivalence scales. In section three, we use data from Burundi and Mali to estimate the equivalence scales and to show how certain hypotheses could significantly affect them. Section four concludes the paper.
II. Theoretical framework
Empirical evidence shows that household expenditures increase with household size. However, such an increase is less than proportional and takes a concave form (see Kuznets, 1979; Deaton, and Muellbauer, 1986) . This is evident, for example, when total and per capita household expenditures are regressed on household size: while the coefficient associated to household size is positive in the total expenditure specification, it usually takes a negative sign in the per capita expenditure case (see Deaton (1997) for some illustrative examples). Households differ, among other things, in their demographic composition: equivalence scales' role is indeed to make households comparable with respect to their well-being.
The magnitude of the relationship between the household size and the individual welfare critically depends on the approach adopted to estimate the equivalence scale. An extreme -but probably still the most used -approach followed to estimate an individual welfare indicator is the one that assigns an equal weight to each household member, irrespectively of his or her needs and preferences. According to this approach, the individual welfare corresponds to the per capita household expenditure.
In general, the equivalence scales depend on the socio-demographic characteristics, such as the household size, members' age, sex, professional status and locality of residence.
With regard to the nutritional requirements, alternative equivalence scales generally used in empirical works aim at capturing the differences in calorie requirements (based on the WHO-FAO-UNICEF estimated caloric needs) or in needs together with the presence of economies of scale (e.g. OECD equivalence scales) within the household. These scales then allow them to take into account differences across households, other than the size of the household. However, these differences may vary according to the diversities in climatic and environmental conditions. This calls for the interest by some researchers in empirically estimating some equivalence scales which are specific to a given context.
Brief literature review on equivalence scales
Among the behavioural approaches (where consumption behaviours are analysed against the household size), the most known methods in the literature are the Engel (1857), Rothbarth (1943) , PraisHouthakker (1955) and Barten (1964 )-Gorman (1976 methods. The Engel's approach, which is used for the empirical applications shown in this study, is discussed in more detail below. The other methods are only briefly presented hereafter. The estimation of equivalence scales can be problematic because of the lack of enough observable data. The untestable assumptions about preferences can make the identification of equivalence scales rather difficult or even impossible (Lewbel and Pendakur, 2006) . As Lewbel and Pendakur (2006) argue, with standard consumption data, we cannot know how different demographic characteristics affect the equivalence scales through the transformed (increasing) utility function entering the cost function and yielding the same level of utility. While we can observe the behaviour, we cannot identify the cost function or the equivalence scales. This is basically what Pollak and Wales (1979) outline about the problems in identifying the equivalence scales. More discussion on identification problems with the estimation of the equivalence scales are found in Lewbel (1997) .
By supposing that there exist goods which are consumed only by adults, the Rothbarth (1943) approach estimates the cost of a child as the change (i.e. drop) of the expenditure on these goods when a child is added in the household. For a given level of household expenditures, larger households spend less per member on exclusively adult goods. Such an approach rests on the identifying assumption that there exist goods which are consumed exclusively by adults. The difference in total household outlays between households reporting the same level of expenditure on adult goods represents the cost of children. However, this approach builds on the hypothesis that goods consumption of adults and children are separable (Browing, 1992) , and the cost of children estimated with this method can be downward biased because of wealth and price effects consequent to a newborn and affecting the consumption of adults' goods (Deaton and Muellbauer, 1986; Bargain and Donni, 2012) . In the case of goods with expenditure elasticity close to zero, it would be impossible to estimate the compensating expenditure after a child arrival (Deaton, 1997) . These are the main arguments against the identifying assumption adopted by this method. Prais-Houthakker (1955) identifies a general and commodity-specific equivalence scale; households with children have larger equivalence scales specific to goods such as food, child's clothing and education. In particular, the authors express the demand for a specific good -normalized by its equivalence scale -as a function of the total household expenditure normalized by the general equivalence scale. As discussed in Muellbauer (1980) , a shortcoming of this approach concerns the impossibility in identifying the model; under this method, indeed, there are not enough independent equations to estimate all commodity scales. As mentioned in Deaton (1997) , one possible way to bypass such a difficulty is to find at least one good which is exclusive. In the Prais-Houthakker approach, a natural way would be to identify the model by assigning one to the equivalence scale specific to adult goods, which makes this method similar to the Rothbarth one.
According to Barten (1964) , the presence of a child in the household alters relative prices such that those goods that adults share with their kids are relatively more expensive than purely adult goods. This implies that, without information on price variation, the Barten model cannot be estimated (Deaton, 1997) . It can then result that a substitution effect from shared goods to adult goods occurs. If this is really the case (which empirically is not as obvious -as shown by Muellbauer, 1977 ) the equivalence scales obtained with Barten's method would be very small, then resulting in a low compensation due to the arrival of a newborn. With Barten's model, if the substitution effect is large enough then we may (paradoxically) find a reduction in the demand for child-intensive goods (e.g. milk) when a child is added in to the family (for further discussion see Deaton, 1997) . Gorman (1976) tried to improve such a limitation by allowing for fixed costs of children. However, the empirical estimation of these methods is not straightforward 1 .
Engel's method
As depicted in Figure 1 below, the Engel's curve tells us -holding prices fixed -how the expenditure on a given good like food changes as total household expenditure varies. It also captures the income elasticity of that good and then helps to determine its nature (i.e. inferior, normal or luxury good).
The underlying idea behind the Engel's approach is that the living standards of adults are correctly measured by the household budget allocated to food expenses. This is the identifying hypothesis of the Engel's equivalence scales; as discussed below, this assumption is too strong and leads to an overestimate equivalence scales. The cost of a child is then estimated by simply calculating the 1 More recent contributions propose new approaches that try to overcome the identification problems presented earlier. Blackorby and Donaldson (1991) and Lewbel (1989) do not make equivalence scales depending on the reference level of utility (they introduce the concepts of independence of base and equivalence scale exactness respectively) which means that a change in the utility function affects the cost function but not the equivalence scales. Referring to different household settings (e.g. single VS with couple), the literature later proposes collective models and estimation of demand systems to recover consumption demand of individual household members (see, e.g., Browning el al., 2013). monetary compensation that should be granted to the adults in order to allow them to restore their food share to the prenatal level. Following the Engel's method, as formulated by Working (1943) and Leser (1965) , the food share can be modeled as a linear function of total household expenditures and of some socio-demographic characteristics with the following generalized form (see, e.g., equation 4.14 in Deaton (1997) ):
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This model enables the researcher to estimate the cost of an additional household member based on the Engel's laws. The first law says that food share decreases with total expenditure; the second law states that the food share increases with the number of children, everything being equal. With the specification in (1), we followed the approach that introduces demographic variables as a ratio of the household size (e.g. Subramanian and Deaton, 1991; Deaton and Paxson, 1998) ; other works include demographic variables in absolute numbers (e.g. Deaton and Muellbauer, 1986) . We opted for this specification because we want to discern the effects of the household size (captured by 2  ) from those related to the demographic composition (identified by .
As we can observe from equation (1), we have the usual set of variables affecting the food budget share of the household. These determinants are the household (h) income or total expenditures as denoted by x h , the household size h n , the proportion of the adult age-group of household , A h  (e.g. 15-54 years old), and the proportion of the child age-groups k (0-4, 5-9, 10-14 years old) as denoted by , k h  . The age group "55 and over" is the reference group and it is omitted in the estimation because it would cause perfect collinearity.
In addition to the main explanatory variables, other independent variables may be added to the specification of the model as, for example, the locality of residence (e.g. urban/rural areas, regions or provinces -denoted by Y 1 ) and some relevant socio-demographic variables (e.g. the ratio of working adults as a share of total adult members in the 15-54 working age group, its interaction with the proportion of members aged 15-54 to the household size, the gender of the household head and a categorical variable identifying the employment status of the household head -denoted by Y 2 ).
From (1) we can easily derive the marginal cost (or equivalence scale) of adding a member belonging to a given demographic category to the reference household. Such a cost can be also viewed as the monetary compensation that would allow household h to restore their food share to the level before the arrival of the new member. The general formula of the equivalence scale associated to the child age group k for households h can then be written as follows:
where A  and k  are the coefficients associated to the adult group and child group k respectively; ,0  are the additional adult and child members respectively in household h in comparison with the reference household. In the empirical examples shown below we vary only the number of additional children in household h. In the classical example as described by Deaton (1997) where 0
Equivalence scales depend on three different components. The first one (C1) is associated to the ratio between the coefficient of the household size and the coefficient of per capita expenditures; the larger this ratio, the lower the equivalence scales we find. The second component (C2) reflects the ratio between the household size of household h and that of the reference household 0 (as we want to see the cost of an additional person). Note that this ratio enters into (2) with a logarithmic transformation, so that for larger reference households the contribution of this component is expected to be relatively small. Finally, the third component (C3) is associated to the differences in food needs between the group of adults (15-54) and the group of children, here identified by A  and k  respectively. In the simplest and classical case where the reference household and household h have the same number of adults, but differ only in terms of the size of the children age group (no children for the reference household and one child for household h),
is noteworthy that, as 1  is expected to take a negative sign, larger the difference between the effects on food share by adults and children ( A k    ), the smaller the equivalence scale.
As stated in Deaton (1997) adults and children do not differ significantly in food consumption), the equivalence scale for children group k is uniquely or mostly driven by the ratio of family sizes (C2).
In addition, when 1  tends towards zero, , k h  increases and is likely to take non-plausible values, i.e.
higher than 1. As discussed hereafter, this is the case when most of the people included in the sample are poor; their budget is mostly devoted to food and the food share results are inelastic to per capita expenditures. As shown by Deaton (1981) for Sri Lanka, among the poorest percentiles, the relation between per capita expenditures and the food share may be even increasing as any additional dollar is spent to increase food consumption. After a critical value of per capita expenditures, the relation follows the usual decreasing pattern as indicated by the Engel's curve.
Let us now move to analyse in detail how the Engel curve behaves along the whole distribution. Figure 1 depicts graphically what we have just discussed, by distinguishing between household and population Engel's curves. The two graphs give the same intuition and basically show that the budget share allocated to food consumption for poorer households may respond less to changes in their expenditures. For lower expenditures (x1), individual households as well as the national population are likely to be less responsive to changes in expenditures, as shown by the tangent to their respective curves. Henceforth, the Engel's curves can then be non-linear (i.e. elasticities can vary with income) and the equivalence scales can thus take different values at different expenditure levels. As found in Banks, Blundell and Lewbel (1997) and Lewbel and Pendakur (2009) , the Engel's curves for some goods are roughly linear with respect to household expenditures while for other goods like food they take a quadratic or higher degrees shapes. It is worth noting here that the Engel's curve that is drawn at the population level can also be seen as a representation of the preferences of a single household at different levels of income. This can be the case when homogenous preferences across households are assumed.
In poor countries, the reference household can have a very low income. This means that the estimated ratio 2 1   converges to unity while the economies of scale tend towards 0. For poor households, we may suppose that K  tends towards A  , i.e. food consumption by children is not much different from that of adults. A simple example can help understand this: assume that we have two poor households, the first composed by two adults and the second by one adult and one child. For low levels of income we may suppose that individuals eat less than they would need. In such a case, the adult member living with a child (who needs less food) might eat more relatively to the adults living without children. It then results that the consumption in food does not differ significantly between the two households and the equivalence scales are, in such a specific case, high. Of course, here we are not considering the implications of intra-household inequality, as consumption data are generally collected at the household level.
As stated earlier, the Engel's method continues to be a pillar for equivalence scales estimation. However, this approach has a few drawbacks. The two major ones are that the Engel's approach "overstates" the costs of children (see, for example, Deaton and Muellbauer, 1986) and that it assumes that the relationship between the food share and welfare is linear (Banks, Blundell and Lewbel, 1997) .
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As for the first point, as children's needs are mostly related to food goods, the Engel's method tends to overestimate the cost of children and, then, the value of equivalence scales. In such a case, the true compensation after the arrival of a child should reflect a larger marginal propensity to food consumption and, not, as in the Engel's approach, keep it constant. This is why, this procedure risks seriously overcompensating the costs of children, especially in countries where non-food goods are kept at the minimum as is the case in poor countries. The second criticism is about the relationship between the food share and welfare. The underlying hypothesis of Engel's scales is that they take the same value along the whole income distribution, so the relationship between the budget share on food and welfare is linear. However, empirical analyses normally show that the relationship is not linear, i.e. equivalence scales may take different values as welfare changes. In such a case, the Engel's equivalence scales can be wrong.
III. Empirical investigation
In this section, we want to show and discuss how different hypotheses concerning the minimum expenditure threshold as well as the model's specification, demographic composition of the reference household and the choice of the reference age group significantly affect the value of equivalence scales. 
Minimum expenditure threshold
Based on the Engel's curve, we expect that the food budget share is negatively related to income. However, this is generally true if we assume that everybody in the distribution enjoys the minimum nutritional requirement, so that any additional dollar is mostly spent on non-food goods. In countries where absolute poverty is widespread, some people may be below the minimum nutritional needs and any additional dollar is spent on food by increasing the food share on the total household budget. This is what is shown with data from Burundi and, even clearer, from Mali (see Figure 2) . Empirically, in order to capture the non-linearity of the food-share/total expenditures relation we might introduce into the model's specification the quadratic and, eventually, other degrees of total expenditures. Here, for simplicity and as is often done in the literature, we estimated a linear model. Consistent with the results found in Deaton 1981 for Sri Lanka, the food share among the poorest percentiles is practically inelastic or even positive to income increases. Henceforth, when the whole sample is used to estimate (1), 1  is close to zero and the equivalence scales take implausible values (greater than 1). For this reason, we fixed a minimum threshold of total expenditures and excluded the poorest households from the regression. As we can observe from Figure 3 , both Burundi and Mali show decreasing equivalence scales for all groups of children for larger minimum thresholds of expenditures. As expected, the relative cost of an additional child is lower for richer households. Since the poor spend relatively more on food than richer households and food is mostly a private good (in the sense that it entails few economies of scale), the relative monetary compensation needed to restore a poor household's food share is higher than what is needed in a richer household following a child's arrival. This is consistent with results shown in Figure 2 . As for Burundi, when model (1) is estimated on the sample of households reporting a daily per capita consumption higher than FBU 341 (around two-thirds of the poverty line -this value can represent the food poverty line), the equivalence scales are 0.50, 0.66 and 0.73 for child age-groups 0-4, 5-9 and 10-14 respectively. The value of the equivalence scales decreases when the sample is restricted to higher income only. For example, when only households showing a per capita consumption equal to or higher than the national total poverty line, the equivalence scales decrease to 0.39 for youngest children and 0.53 and 0.55 for the two other groups of children. When the minimum per capita expenditure threshold is increased to FBU 600, the equivalence scales drop to 0.34, 0.52 and 0.53 respectively. As the reference household includes 2.7 adult members and no children, for a minimum threshold of FBU 600 a child costs 91%, 140% and 143% of an adult depending on the age group. These scales are obviously implausible. More realistic (but still large enough to doubt about their reliability) scales are obtained with estimations where the minimum threshold is higher. For example, for FBU 900 (this does not correspond to any official poverty line but it roughly identifies the threshold where the food share seems more sensitive to total expenditures), the estimated equivalence scales drop to 0.25, 0.28 and 0.36 for child age groups 0-4, 5-9 and 10-14 respectively, which translates into a child cost of 67%, 75% and 97% of an adult. As briefly discussed above, the difficulty in estimating reasonable child costs with the Engel's approach is expected as there is no a convincing reason to believe that the food share correctly identifies adult welfare, which is the crucial hypothesis of the Engel's estimation method. This is particularly true in the case of Sub-Saharan Africa where in countries such as Burundi a large share of households still live in extreme poverty and the average food budget share is around 80%.
Similarly, for Mali we found that when the minimum expenditure threshold is set at 100456 FCFA (which corresponds to the official food poverty line) the equivalence scales are 0.23, 0.29 and 0.24 for child agegroups 0-4, 5-9 and 10-14 respectively. If the threshold is increased to the official total yearly poverty line (149037 FCFA), equivalence scales are 0.21, 0.29 and 0.20. Differently from what we observed in Burundi, in Mali -for higher expenditure threshold -equivalence scales do not change significantly. In Mali, equivalence scales seem to be quite sensitive to the level of total expenditures at very low levels but become relatively inelastic after a certain expenditure threshold. Therefore, child costs estimated with the Engel's method hardly take plausible values in terms of adult costs. The lower level of household welfare in Burundi explains these differences between the two countries. equivalence scales it is easier to decompose (2) (in our illustration, for simplicity, the reference household is held constant, (2) can be re-written as in (3)).
Its first component (C1) tends to decrease along with higher per capita expenditure thresholds, at least up to a given threshold. Both 1  and 2  decrease for higher per capita thresholds (recall that they both have a negative effect on food share), but 2  decreases relatively faster (see Table 1 ). Let's try to intuitively understand why: as for 1  , when poorer people are excluded and when we control for the household size ( h n ), it is plausible to think that with a marginal increase in per capita expenditures households reduce their food share faster and divert their consumption marginally more towards nonfood goods. This would mean that richer households are able to satisfy their minimal food needs. This is also confirmed by the Burundian and Malian data (see figure 2) . As for the coefficient 2  , when poorer households are excluded and we control for per capita expenditure   / h h x n , the marginal increase in the household size is accompanied by a significant increase in total household expenditures. The marginal increase in h n , which can implicitly induce an increase in total expenditures, has a negative effect on the food share. In other words, for poorer households, who are budget constrained, the arrival of a newborn does not normally translate into any significant change in the share of non-food items as, for necessary items such as clothes, they can recycle what they had for older siblings. This is not nearly as relevant for rich households. In the case of Burundi and Mali, we find that the effect linked to the household size (second Engel's law) dominates the one associated to the expenditure (first Engel's law).
The third component (in this example the reference household is held constant and the second component does not matter) is found to be decreasing when poorer households are progressively excluded (for Burundi C3 takes a negative but concave shape along with total per capita household expenditure -see Table 1 and Figure 3) . The difference between the coefficients of the adult group and the child age groups becomes larger (more negative) when poorer households are progressively excluded from the sample: this has an increasing effect on the equivalence scales (as the sign of the denominator is negative). However, the decrease in the per capita expenditure coefficient more than compensates the reduction in ( A  -k  ), such that we finally find that the third component also contributes to decreasing the equivalence scales. As for the numerator of the third component, A  (which has a negative sign) decreases when poorer household are left out of the sample, while k  (with k=0-4; 5-9 and 10-14 age groups) generally increases (see Table 1 ). In the context of Burundi and Mali, in comparison with the elderly age group, adult members of poorer households spend proportionately more on food because they are more likely to do calorie-intensive activities and jobs than in richer households and because they spend proportionately less on non-food items. It follows that, if the proportion of this age group marginally increases, then its associated coefficient decreases when poor households are dropped. On the contrary, in comparison with the elderly group, children living in poorer households are likely to spend proportionately less on food, as they are likely to be breastfed longer (for younger children) than in richer households or they consume less nutritious food (or less expensive per calorie) meals (for older children). If the proportion in children's groups increases, for richer households it may then be plausible to have a higher coefficient. This can be the case when, for example, children living in poor households are exclusively breastfed while those in richer households are fed with other types of milk or nutriments.
As a result, we found that both the first and the third components contribute to the decreasing pattern of the equivalence scales as shown in Figure 2 . Interestingly, the household size effect dominates the expenditure effect (see first component) while the expenditure effect dominates the effect associated to the demographic characteristics (see third component). Of course -as per equation (1) (2) disaggregation of (2) Figure 4 shows how sensitive equivalence scales (here shown for child group 0-4 years old) are to the model's specification (see also coefficients reported in Table 2 ). Burundi and Mali give different patterns.
Model's specification
For Burundi, when less parsimonious specifications are used, equivalence scales are larger (Figure 4) . When new explanatory variables are added, the estimated coefficients in (2) can change and, in our case, take lower values (in absolute terms) ( Table 2 ). In practice, the explanatory variables are not perfectly uncorrelated; if the dependent variable is -partly -explained by such correlation across the explanatory variables, then less parsimonious specifications generally result in lower coefficient values.
As a consequence, equivalence scales for the three child age groups are higher. In particular, both ( A  -k  ) and 1  become smaller with less parsimonious specifications, with the latter decreasing faster.
Henceforth, the third component increases and contributes to larger equivalence scales by compensating for the lower value of the first component.
Everything else being equal, changes in age-group coefficients following the introduction of new explanatory variables generally contributes to a decrease in the equivalence scales. However, changes in the coefficients associated to per capita expenditures and household size dominate; we then found that, under less parsimonious specifications, equivalence scales increase.
For Malian data, differently from what we discussed for Burundi, the inclusion of additional explanatory variables gives lower equivalence scales. Similarly to what already seen with Burundian data, 1  and 2  , under less parsimonious specifications, contribute to decreased equivalence scales (in comparison with the simplest specification). However, A  assumes higher values and takes a positive sign under specification (3) in Table 3 . This component ultimately plays a major role in the estimated values of the equivalence scales, which decrease under less parsimonious specifications. The interaction term between the ratio of working adults on adult members and the share of adult members on total household size is likely to affect the size and even the sign of A  . Notes: specification (1) does not include the urban/rural variable or socio-demographic variables; (2) includes urban/rural variable; (3) includes urban/rural and socio-demographic variables. Only households with real per capita expenditures higher than the poverty line were retained for these estimations. The dependent variable is the household budget share on food; explanatory variables are: log of real per capita expenditure (lnx), log of household size (ln), share of members aged 0 to 4 (0_4), 5 to 9 (5_9), 10 to 14 (10_14) 15 to 54 (15_54), binary variable for rural residence (rural), share of working adults on adult members (adults_w_ratio), interaction between "adults_w_ratio" and "15_54", female household headed (hh_female), main activity of the household member (not working, working in agriculture or livestock sectors, working in other sectors -labor0, labour1 and labor2 respectively), region of residence (regional dummies). Standard errors are reported between brackets. Source: authors' estimations based on QUIBB 2006 (Burundi) and ELIM 2006 (Mali).
Demographic characteristics of the reference household
Equivalence scales presented in the previous sections have been estimated by using a reference household composed by the average number of adult members in the country (2.7 in Burundi and 5.3 in Mali 3 ) and no children. Household h has exactly the same size except that it also includes one child.
As shown in Figure 5 , expected equivalence scales depend on the number of adults in the reference household, and they follow a decreasing pattern when the reference household has a larger size. If we take the average number of adults per household in Burundi (2.7), we find that equivalence scales are around 0.39, 0.53 and 0.55 for the age groups 0-4, 5-9 and 10-14 respectively. When the size of the reference household is one member, then the equivalence scales are around 0.90, 1.26 and 1.31. Similarly, for Mali we found that if the average value of adult members is adopted (5.3) equivalence scales are 0.21, 0.29 and 0.20 for the age groups 0-4, 5-9 and 10-14 respectively. For lower values of adult members assumed by the reference household, equivalence scales significantly increase, while the opposite is true for larger values.
A crucial role here is played by the second component in (2): as already discussed, for a larger reference household this component takes lower values, and this reduces the effect of the first component. At the same time, all else being equal, a larger size also reduces the third component.
Let us now see how the change in the equivalence scales translates into the cost of children in terms of a reference adult. In the case of Burundi, for a reference household including only one adult, the corresponding estimated cost for an additional child belonging to the age group 0-4 is around 90% of that of an adult. On the opposite extreme shown in Figure 5 , that is when the number of adults in the reference household is 6, a child is estimated to cost 112% of that of an adult (which is clearly implausible). 4 The cost of older children follows the same increasing pattern. This is contrary to the situation in Mali, where the cost of an additional child is fairly stable and does not depend significantly on the number of adults in the reference household.
If we compare the two countries, in terms of child cost, when the country's average number of adults is used, the estimated value for the group 0-4 estimated in Burundi and in Mali is pretty similar as is the case for the 5-9 age group (some differences are found for the 10-14 group). 
3.4.
Reference age group
The last point we cover concerns the choice of the reference age group in the estimation model. For the estimations shown until now we took the elderly group as the reference age group (55 and over). While we defend the approach of introducing the age groups as a ratio of the household size for the reasons we discussed above, we recognize that the choice of one group rather than another one (as well as the way in which the groups are formed) can critically affect the equivalence scales.
As shown in Table 3 , child equivalence scales vary if the reference group changes. This mostly depends on how the reference group is correlated with the other groups and, to a lesser extent, with the other variables in the model's specification. Also, it depends on how the reference group is correlated with the omitted variables in the estimation of the food share. From the estimations below, if the 15-54 age group is chosen as the reference group in the model's estimation or if the 15-54 and 55+ groups are grouped together, child equivalence scales drop substantially. 
IV. Conclusions
The paper aimed to shed some light on possible pitfalls when the Engel's method is applied to estimate equivalence scales. While the critical identification problems of the equivalence scales with the Engel's approach have been widely stressed in the literature, other specific hypotheses which can bias the estimation of the scales were discussed here. In addition to the theoretical presentation, two study cases based on rich household surveys of Burundi and Mali were used for illustration. In particular, we showed and discussed that the value of equivalence scales can be seriously sensitive to specific hypotheses about the household and age group of reference, the sample of observations used for the estimation, and the model's specification. How such hypotheses affect equivalence scales is found to be country-specific. Hence, no general lessons can be easily drawn but we can point out that particular attention should be paid to the different hypotheses that are adopted while estimating the equivalence scales. All this can have important policy implications as poverty and inequality figures can be significantly altered when different hypotheses in the estimation of equivalence scales are adopted.
Especially in countries where poverty is widespread and the total household budget is mostly spent on food goods, in order for Engel's first law (i.e. food share decreases along with larger household expenditures) to be satisfied, analysts might have to drop the poorest part of the distribution where the food share is practically inelastic or even positively related to income. However, we found that the value of the equivalence scales can crucially depend on the sample finally selected for the estimation and plausible values can be obtained only if sufficiently rich households are kept in the analysis. Some important differences are learned from the two countries: while in Burundi the value of the equivalence scales seems to be quite responsive to the use of different samples, in Mali we found that beyond a certain expenditure threshold the equivalence scales do not change significantly. A common rule is that, with larger expenditure thresholds, the household size effect (second Engel's law) tends to become bigger than the expenditure effect (first Engel's law), then contributing to smaller child costs. Also, for both countries, when richer households are selected, the contribution of inter-age groups differences to equivalence scales changes and, in particular, decreases. This is due to the differences in food consumption behaviours across the groups, which become -in terms of costs -relatively smaller for richer households. All in all, a general rule that seems to be drawn is that, when richer households are used in the estimation of equivalence scales, the household size effect is larger than the expenditure effect and the latter is greater than the demographic effect; either result contributes to decreasing the equivalence scales.
In addition, it is shown that the choice of the model's specification could significantly affect the value of the equivalence scales, with some important differences between the two countries. While for Burundi the adoption of a less parsimonious specification gives higher equivalence scales, the opposite is found in the case of Mali. This result is partly explained by the relative cost of adults, which is -in Malisignificantly larger under a less parsimonious specification by contributing to lower equivalence scales.
Furthermore, when we moved from the standard hypothesis about the demographic composition of the reference household (i.e. two adults and no children) and a larger number of adults is imposed, the cost of an additional child in terms of an adult can change substantially as was found in the case of Burundi, while no significant variation was estimated for Mali. Finally, we found that changing the age group of reference in the estimation of the food share can significantly affect the value of the equivalence scales. In both countries, when older (non-working) age groups are identified as the reference adult group, child costs are found to be larger.
Finally, while we found some general rules to the two countries, some contextual characteristics in the labour and intra-household dynamics (such as the diffusion of polygamous households in Mali compared to prevalently monogamous households in Burundi) seem to play an important role in the estimation of the equivalence scales. As shown and discussed in the paper, equivalence scales estimation is not robust to different assumptions and in order to get plausible values the researcher might have to introduce some additional assumptions. Henceforth, at least in poor developing country context, the use of the Engel's method for the estimation of the equivalence scales is not recommended.
